Introduction
Among people aged >65 years, the global prevalence of dementia has been estimated as 5%, 1 with an overall prevalence of 3.9% in Asia. 2 The prevalence increases with ageing, with more than one third of people aged >85 years having dementia. 1 In 2015, it was estimated that 46.8 million people lived with dementia worldwide, with those numbers expected to almost double every 20 years until reaching 131.5 million in 2050. 3 In China, the burden of dementia is increasing much more rapidly than previously assumed by the international health community. 4 Earlier and more accurate detection of dementia is critical because it allows patients to plan their future care while they still have the capacity to make important decisions. 5 Only through receiving a diagnosis can a person with dementia obtain access to cognitive and pharmacological therapies. However, dementia is underdiagnosed in primary care. Evidence from a primary care-based screening and diagnosis programme in the United States revealed that only 19% of patients with a confirmed dementia diagnosis had been checked for dementia during routine medical care. 6 A population-based study showed that approximately 20% of family informants failed to recognise memory problems in elderly subjects who were found to have dementia on a standardised examination. 7 A United Kingdom study showed that earlier diagnosis may also ease caregiver
Definition of dementia
The fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) provides a common framework for the diagnosis of neurocognitive disorders, including dementia, which is named 'major neurocognitive disorder' in this edition. 10, 11 It serves as a common linguistic framework to deal with neurocognitive disorders, thus promoting efficient communication among clinicians and researchers. 11 The criteria for major neurocognitive disorders are summarised in Box 1.
The major limitation of the DSM-5 is that it requires intellectual deficits to be sufficiently severe to impair social or occupational functioning. Therefore, it necessarily draws an arbitrary line between dementia and the lack thereof. In clinical settings, patients usually pass through stages of intellectual decline, including cognitive deficits 
Differential diagnosis of cognitive impairment
Accurately diagnosing dementia remains a challenge for healthcare professionals, as there is no definitive diagnostic test to identify it.
Does Mrs Wong have dementia?
Mrs Wong, aged 83 years, has a history of hypertension and diabetes mellitus. She lives with her daughter's family and her activities of daily living are independent. In the past half year, her family members have noticed that Mrs Wong sometimes misses appointments with friends and her favourite Chinese music classes. Mrs Wong denies physical discomfort but cannot recall the details of her appointments. Her daughter helps by marking every appointment on a calendar to remind her. Mrs Wong is unable to handle her own banking and has become lost on the street when she goes shopping on her own. She occasionally becomes irritable when she encounters difficulties in recalling memories.
Not all patients with memory loss complaints have dementia. There are four common conditions that primary care doctors need to differentiate from dementia.
Cognitive changes with normal ageing
The normal cognitive decline associated with ageing consists primarily of mild changes in memory and the rate of information processing and does not usually affect daily functioning. Normative data from crosssectional studies examining neuropsychological performance demonstrate that the ability to perform new learning or acquisition declines with age, whereas cued recall remains stable. [12] [13] [14] Agerelated declines are not inevitable, and when they do occur, careful evaluation for underlying age-related diseases is warranted.
Mild cognitive impairment
Mild cognitive impairment is defined by the presence of memory difficulty and objective memory impairment but preserved ability to function in daily life.
While cognitive changes with normal age refer to normal age-associated memory and cognitive changes in older adults compared with young normal adults, MCI refers to abnormal changes in cognitive functioning, and the criteria include a measurable cognitive deficit in at least one domain. [15] [16] [17] This condition is considered to be a transitional stage between normal ageing and dementia. There is no pharmacological treatment for MCI at this time. Studies have shown that subjects with MCI followed for up to 4 years have an annual conversion rate ranging from 6% to 25%, but not all of those with MCI evolve to dementia. 18 Subjects with MCI may fluctuate between different trajectories of MCI, including normal cognition, MCI, and dementia. 19 Progression from 'normal to MCI' or 'normal to MCI to dementia' is not always linear: subjects who develop MCI and later return to normal may develop dementia later. 20 Longitudinal follow-up of MCI subjects is indicated to avoid missing a diagnosis of dementia conversion. 20 The criteria for minor neurocognitive disorders are summarised in Box 2.
Depression
Memory impairment is commonly associated with major depression in elderly people, and it can cause pseudo-dementia syndrome. Patients with depression usually present with persistent sadness, loss of interest in their usual activities, sleep and appetite disturbances, or feelings of worthlessness or guilt. 10 The most commonly used clinical screening tool for depression is the Geriatric Depression Scale. 21 Patients with depression may have signs of psychomotor slowing and apply little effort to testing, while those with dementia often try hard but respond with incorrect answers. Antidepressants may improve patients' mood and cognitive symptoms. However, dementia can sometimes co-exist with depression, and treatments may be required for both.
Delirium
Delirium, or acute confusional state, is another common condition in elderly people. It is usually acute or subacute in onset and is associated with sensory clouding; patients have fluctuations in their consciousness level and have difficulty maintaining attention and concentration. 22 Delirium is associated with a variety of systemic illnesses, infections, and toxic and metabolic disturbances.
Delirium is uncommon among communitydwelling elderly people. The Canadian Study of Health and Aging found that the prevalence of delirium is <0.5% among elderly people living outside of acute care. 23 Nevertheless, hospitalised elderly patients are more prone to delirium. Studies have shown that approximately 11% to 25% of hospitalised older patients have delirium upon admission, and an additional 29% to 31% of older patients admitted without delirium will develop it. 24, 25 Elderly patients have a decreased level of brain reserve, which makes them more prone to decompensation during acute stress and the development of delirium.
It is important to recognise that patients with dementia are at increased risk of delirium and that delirium and dementia may coexist. The most commonly used instrument for screening and identifying delirium is the Confusion Assessment Method. 26 The updated standard diagnostic criteria for delirium are stipulated in the DSM-5.
Aetiology of dementia
Once a patient is diagnosed with dementia, it is important to determine the underlying aetiologies. These include various neurodegenerative diseases as well as metabolic and toxic causes. Among them, Alzheimer's disease (AD) is the most common cause of dementia in elderly individuals, accounting for 60% to 80% of all cases, followed by vascular dementia (VaD), which accounts for about 20%. 4, 27 The distribution of dementia varies across geographical locations and cultural and socioeconomic differences. In the Chinese population, the median proportions of AD and VaD in all forms of dementia were around 70% and 24%, respectively; other forms constituted 7.5%. 4 Dementia with Lewy bodies (DLB) is among the most common forms of degenerative dementia, accounting for 4.2% of all diagnosed dementia cases in the community. 28 Frontotemporal dementia (FTD), Parkinson-plus syndromes, alcohol-related dementia, chronic
The DSM-5 criteria for minor neurocognitive disorders include the following 10 :  Evidence from the history and a clinical assessment that indicates significant cognitive impairment in at least one of the following cognitive domains: 1. Learning and memory; 2. Language; 3. Complex attention; 4. Perceptual-motor function; 5. Social cognition.  Concern of the individual, a knowledgeable informant or the clinician there has been a mild decline in cognitive function; and,  A modest impairment in cognitive performance, preferably documented by standardised neuropsychological testing or in its absence other quantified clinical assessment.  The cognitive deficits do not interfere with independence in everyday activities.  In the case of neurodegenerative dementia such as Alzheimer's disease, the disturbances are of insidious onset and are progressive, based on evidence from the history or serial mental status examinations.  The disturbances are not occurring exclusively during the course of delirium.  The disturbances are not better accounted for by another mental disorder (eg, major depressive disorder, schizophrenia).
BOX 2. Criteria for minor neurocognitive disorders
Abbreviation: DSM-5 = The fifth edition of the Diagnostic and Statistical Manual of Mental Disorders traumatic encephalopathy, and other central nervous system illnesses are uncommon causes and are responsible for the majority of the remaining chronic dementia cases.
12

Common subtypes of dementia
Alzheimer's disease is usually a disease of ageing, and its incidence increases exponentially with age >65 years. The onset and progress of AD are insidious, and memory impairment is its most frequent feature. Deficits in other cognitive domains such as executive and visuospatial tend to occur relatively early, while language deficits and behavioural symptoms often manifest later in the course of the disease. 29, 30 Vascular dementia is primarily caused by cerebrovascular disease and/or impaired cerebral blood flow. There are two main syndromes of VaD: post-stroke dementia and VaD without recent stroke.
Patients with post-stroke dementia experience a stepwise cognitive decline that may be accompanied by other cortical stroke signs, including aphasia and apraxia, after a clinically diagnosed stroke. In contrast, patients with VaD without recent stroke present with progressive or stepwise cognitive decline with prominent impairment in executive functioning and processing speed. Brain imaging reveals silent cerebrovascular disease including infarction or haemorrhage and is a required element of some of the commonly used diagnostic criteria for VaD, including the criteria of the NINDS-AIREN (National Institute of Neurological Disorders and Stroke). 31, 32 Dementia with Lewy bodies is a form of dementia caused by abnormal protein structures called Lewy bodies, which co-occur with symptoms of Parkinsonism such as trembling, stiffness, and slowness. Other classical features of DLB include rapid eye movement sleep behavioural disorder and fluctuation of cognition (both are easy to elicit from history). This disorder often causes vivid and longlasting visual hallucinations. Differential diagnosis of DLB includes other degenerative dementias, especially if complicated by superimposed delirium, medication toxicity, or seizures. Diagnosis of DLB is made primarily by the revised criteria for clinical diagnosis. 33 Frontotemporal dementia is a heterogeneous neurodegenerative disorder characterised by frontal and/or temporal lobe degeneration with early-onset dementia presenting with prominent changes in social behaviour, personality, or aphasia. 34 There are several clinical presentations: behavioural variant FTD, two forms of primary progressive aphasia (PPA), non-fluent variant PPA, and semantic variant PPA. 34 Among these, behavioural variant FTD is the most common form, characterised by progressive personality and behavioural changes including disinhibition, apathy, loss of empathy, hyperorality, and compulsive behaviours. The diagnostic criteria for FTD created by an international consortium synthesise clinical features, neuroimaging, neuropathology, and genetic testing.
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Behavioural and psychological symptoms of dementia
Behavioural and psychological symptoms of dementia (BPSD) were defined as 'symptoms of disturbed perception, thought content, mood, and behaviour frequently occurring in patients with dementia' by consensus among clinicians in 1996. 36, 37 More than 50% of people with dementia have BPSD, and these symptoms affect both patients and their relatives. 38 A wide variety of affective, psychotic, and behavioural symptoms and signs can be signs of BPSD presentation, including verbal and physical aggression, agitation, hallucinations, delusions, sleep disturbances, oppositional behaviour, and wandering. 39 Non-pharmacological interventions have been beneficial and should be offered as the firstline management. 40 Indoor therapeutic gardening is an effective non-pharmacological intervention to reduce BPSD, medicine intake, and stress levels among patients with AD. 41 Antipsychotic drugs are the common treatment for BPSD, 42 but evidencebased clinical practice guidelines recommend deprescribing the drugs when the symptoms have been stabilised or treated for 3 months or more. 43 Caregivers' burden has been associated with patients' BPSD 44 ; therefore, treating BPSD brings benefits to both patients and caregivers.
Diagnostic approach
There is no single test to confirm the diagnosis of dementia. Initial assessment should include careful histories from both the patient and caregivers, physical examinations, cognitive assessments, laboratory tests, and neuroimaging.
History and physical examination
Clinical evaluation of patients with suspected dementia should start with a thorough and detailed history, taken from both the patient and a relative or close friend. 45 It is important for primary care practitioners to rule out other causes of memory and cognitive impairments and refer appropriate patients for specialist assessment, especially those with unusual symptoms. 46 A review is necessary of the patient's family history and medical and psychiatric history, including obstructive sleep apnoea, cardiovascular disease, remote head trauma, alcohol use, and depression treatment that may contribute to cognitive decline, as well as the use of drugs that impair cognition (eg, analgesics, anticholinergics, psychotropic medications, and sedative-hypnotics). 12, 47 It is important to note the age of onset of cognitive impairment and to ask about family history for patients with cognitive impairment developing at or before age 65 years. Familial AD has been reported in Hong Kong, and these patients may need to be referred for genetic counselling and testing. 48, 49 This should be followed by a complete physical examination, including a neurological examination, to identify any clinical features of obstructive sleep apnoea, focal neurologic signs that may suggest vascular aetiology, or bradykinesia, rigidity, or tremors that would suggest a Parkinsonian syndrome.
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Cognitive testing
Cognitive tests provide objective evidence about cognitive deficits. Nevertheless, a single test will not suffice for all assessments. Different classes of cognitive tests are better suited to different tasks-short questionnaires are useful for rapid screening, but multidomain tests are more useful to support a clinical diagnosis of dementia. 50 In the primary care setting, abbreviated or brief cognitive instruments such as abbreviated versions of the Montreal Cognitive Assessment (MoCA) and MiniCog are recommended in persons with symptoms of dementia.
46,51
Mini-Mental State Examination
The Mini-Mental State Examination (MMSE) has been the most commonly used cognitive screening instrument, although patent protection has led to its decreased use in recent years. It has the advantages of being brief, easy to administer, and inclusive of multiple domains, including orientation, recall, attention, calculation, language manipulation, and constructional praxis. 52, 53 Published normative data allow interpretation of MMSE scores according to patient age and education. The maximum score on the MMSE is 30 points. The Cantonese version of the MMSE has been locally validated, and its cut-off points are categorised according to the patient's education level. For patients with more than 2 years of schooling, the cut-off score is 22. 54, 55 The pattern of clinical deficit shown by the MMSE test is also important for the diagnosis of dementia. 56 However, the test is not sensitive to mild dementia, and scores may be influenced by age, education, and language, motor and visual impairments. 12, 57 The MMSE has limited ability to assess progressive cognitive decline in individual patients over time. 58 Although many 'free' versions of the MMSE are available online, the official version is copyrighted.
Montreal Cognitive Assessment
The MoCA has become the more widespread initial screening test for dementia. In early 2018, news of the President of the United States having passed the MoCA triggered widespread interest in this test. The MoCA is a 30-point test designed to detect cognitive impairment in older adults. Compared with MMSE, it is more sensitive for detection of MCI and includes items that sample a wider range of cognitive domains, including memory, language, attention, visuospatial, and executive functions. 59 Cut-offs should be adjusted based on education level and other appropriate norms. 60 The original MoCA takes a longer time (approximately 15 minutes) to complete compared with the MMSE. Free access with registration is available from the official website at www.mocatest.org. The MoCA has been validated in different languages, including Chinese. The Hong Kong-MoCA (HK-MoCA) has been shown to have comparable sensitivity to the Cantonese version of the MMSE for detection of MCI. 61 The optimal cut-off score for HK-MoCA to detect dementia was 18/19 (sensitivity: 0.923; specificity: 0.918). 61 To facilitate screening in busy clinical settings, a few abbreviated versions of the MoCA have been validated, including the MoCA 5-min protocol, which is feasible for telephone administration.
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Clinical Dementia Rating
Clinical Dementia Rating (CDR) was designed to assess the severity of AD in longitudinal studies and clinical trials. In a semi-structured interview with the patient and caregiver, impairments in six domains (memory, orientation, judgement and problem solving, community affairs, home and hobbies, and personal care) are assessed. 63 A caregiver who knows the patient well should be present for an accurate and valid CDR assessment. The global CDR score is assigned based on performance in each domain. It is time-consuming, but the test has established validity and inter-rater reliability and is useful for following disease progression over time. 64 
Mini-Cog test
The Mini-Cog test consists of two components: a three-item recall test for memory and a simply scored clock drawing test. The assessment and instructions can be accessed at www.mini-cog.com. The results of the clock drawing test are considered normal if all numbers are present in the correct sequence and the hands display the correct time in a readable way. 65 The advantages of the Mini-Cog include high sensitivity for predicting dementia status, short testing time relative to the MMSE, ease of administration, and diagnostic value not limited by the subject's education or language. Nevertheless, these tests are not appropriate when assessing patients with aphasic or anomic disorders, and more prospective data are required for further validation of this test. 66 
Informant interview
The AD8 Dementia Screening Interview is a brief, eight-item questionnaire for informants to detect dementia and cognitive impairment. Informants are asked whether the patient has exhibited any increase in eight deficits or behaviours. A positive response to two or more questions had a sensitivity of 93% and a specificity of 46%. 67 The AD8 is readily administered by nurses and is useful as a screening tool by primary healthcare doctors. 68 The interview questions and scoring guidelines can be accessed from Washington University in St Louis at http://alzheimer.wustl.edu/ cdr/ad8.htm.
Neuropsychological testing
Neuropsychological testing usually involves an extensive evaluation of multiple cognitive domains (eg, attention, orientation, executive function, verbal memory, spatial memory, language, calculations, mental flexibility, and conceptualisation) and may be necessary when the bedside assessment fails to differentiate between the changes associated with normal ageing and early dementia. Moreover, neuropsychological testing can identify patterns of deficits that suggest a particular cause of dementia and assist in narrowing the differential diagnosis of dementia syndrome. However, these scores can also be influenced by education and age.
18,69
Diagnosing Mrs Wong's dementia
Mrs Wong scored 18 on the HK-MoCA assessment, which was the cut-off score for dementia adjusted by her age and education level.
Mrs Wong presented with a memory complaint evidenced by the collateral history from her family members. In her daily life, she was noted to have impaired executive functioning (inability to handle banking) and topographic disorientation (getting lost while shopping alone). Her HK-MoCA score also confirms the presence of memory impairment. Moreover, her impairment has reached the point of interfering with her social functioning. Therefore, Mrs Wong meets the clinical definition of dementia.
Neuroimaging
Although the literature regarding indications for neuroimaging in evaluating dementia remains inconclusive, most dementia specialists suggest that a structural brain image be obtained for newly diagnosed patients to assess any cerebrovascular lesions, neoplasms, subdural haematomas, or hydrocephalus. Imaging analysis techniques that quantify the volume of brain structures or lesions may be useful in the future for diagnosing AD. Fluorodeoxyglucose positron emission tomography (FDG-PET) and other functional neuroimaging techniques are usually used by specialists to assess complex or unclear cases of neurodegenerative dementia. 18 72 Volumetric analysis of magnetic resonance imaging (MRI) may identify patterns of regional atrophy that are more specific in certain subtypes of dementia. In some studies, volumetric MRI has shown that patients with AD had a greater degree of hippocampal atrophy than patients with DLB had, and patients with DLB had more pronounced cortical atrophy than patients with Parkinson disease dementia. 73, 74 Although basic structural brain imaging (computed tomography or MRI) can be obtained in the primary care setting, highly specialised imaging is recommended for specialist settings only, as most studies using specialised modalities have focused on subtyping rather than the existence versus absence of dementia.
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Laboratory tests
Laboratory tests should be performed to identify infectious, metabolic, toxic, and inflammatory disorders that can cause neuropsychological impairment. The American Academy of Neurology recommends screening for vitamin B12 deficiency and hypothyroidism in patients with dementia. Screening for neurosyphilis is not recommended unless there is a high clinical suspicion. Because of the potential for both false positives and false negatives, genetic testing is not currently recommended unless a specific characteristic family history is present. Lumbar puncture, electroencephalography, and/or serologic tests may be useful in patients with dementia who are aged <55 years or in those with rapid progression, unusual dementia, or immunosuppression. 12, 18, 75 Cerebrospinal fluid biomarkers (total-tau and p-tau)
Cerebrospinal fluid biomarkers (including Aβ42 protein, total tau, and phospho-tau) are widely investigated biomarkers of AD and can be supportive of a diagnosis of AD but are not yet recommended for routine diagnostic purposes. 30, 76 None of these tests are valid as a standalone diagnostic test. These cerebrospinal fluid biomarkers can be measured only in private laboratory settings on a self-paid basis. Such tests are not well accepted in Hong Kong because of the invasiveness of collecting cerebrospinal fluid.
Determining the underlying cause(s) of Mrs Wong's dementia
Delirium or depression, which may mimic symptoms of dementia, should first be excluded. Medication history is checked to rule out any drugs with potential anticholinergic properties, which may also cause cognitive impairment.
With vascular risk factors (a history of hypertension and diabetes mellitus), there is a potential contributing cerebrovascular component to Mrs Wong's dementia. Mrs Wong did not have a history of clinical stroke and her dementia is of a slow progressive course, not one of the stroke-like episodes of stepwise decline, as might be the case in VaD.
On physical examination, Mrs Wong was not found to have any Parkinsonism features or abnormal neurological signs that would be suggestive of dementia related to Parkinsonism. There were no features suggestive of DLB. Screening for other reversible causes of dementia, including thyroid disorder and vitamin B12 deficiency, were negative. Mrs Wong underwent a computed tomography scan of the brain, which showed mild cerebral atrophy and some periventricular ischaemia. On the basis of these findings, Mrs Wong met the clinical diagnostic criteria for AD.
Role of primary healthcare professionals
The World Alzheimer Report 2016 indicated that with the rising prevalence of dementia, the usual specialist-led approach may not expand rapidly enough to keep up with the increased need for care. Thus, primary and community care should have a more prominent role in improving the coverage of diagnosis and continuing dementia care. 77 Screening for dementia among people at risk in primary care practices was found to significantly promote the recognition of dementia, but because of the risk of receiving a false-positive diagnosis, additional diagnostic assessment should be mandatory. 78 Other perspectives exist on systematic consideration of the respective roles of primary and specialty care in long-range dementia care. 79 Following recent research on the causes of and treatments for cognitive impairment, changes in clinical practice have occurred, and there is increased awareness of cognitive impairment detection during routine health check-ups in the primary care setting. The objectives of primary care physicians (PCPs) are to identify AD and other types of dementia, arrive at early diagnoses, and prevent and treat AD complications such as falls and malnutrition. It is also important for PCPs to develop close interactions with specialists, including geriatricians, psychogeriatricians, and neurologists. 80 For complex case diagnosis and management, a prompt referral to a specialist is required.
In one study, the collaborative care delivered by an interdisciplinary team resulted in a significant improvement in both the quality of care and BPSD among both primary care patients and their caregivers. 81 Structured partnerships among primary healthcare professionals may serve as bridges between primary care, specialty care, and community-based services. 82 To facilitate such management, it is advised that PCPs include a relevant history in the referral letter to facilitate subtyping of the patient's dementia (online supplementary Appendix).
Because of primary care providers' growing role, there is a need for better professional education and training in both diagnosis and management of dementia. In the United Kingdom, general practitioners work one session per week in their local Memory Clinics, where they can learn directly from experts and establish working relationships with secondary dementia caregivers. It is highly recommended that we adopt the same educational programme in Hong Kong. In addition, primary doctors can refer to the Hong Kong Reference 
Conclusion
It is important that dementia is recognised at the earliest stage and that timely evaluations are carried out to initiate appropriate therapy, with patients able to participate in management decisions. The initial step in evaluation of a patient with suspected dementia should be the taking of a focused history of cognitive and behavioural changes, followed by a complete physical examination. Delirium, depression, and MCI should be considered in the differential diagnosis of memory impairment. Many useful screening tools are now available for dementia. Once a diagnosis of dementia has been made, neuroimaging (eg, brain computed tomography or MRI scan) and laboratory tests should be performed to rule out any reversible causes of dementia. Advanced imaging, such as FDG-PET imaging or amyloid PET scanning with special tracers, may be indicated for specific cases to reach a definitive diagnosis. In the future, primary care will play a more prominent role in dementia management. Close interactions between PCPs and specialists are needed for complex case management, especially those requiring pharmacological management.
